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(54) IMAGE RECORDING APPARATUS 

(57)Abstract 

PROBLEM TO BE SOLVED: To inhibit recognition of 
banding of a recording image without lowering the 
recording speed. 

SOLUTION: In a matrix type recording head 101 with the 
premise that the pixel interval in the recording resolution 
is D, the number of recording pixels in a recording 
element row is N and the number of recording element 
rows is M, having the number of the recording elements 
N larger than the number of the recording element rows 
M, wherein the recording element rows are disposed so 
as to have the relative distance in the sub scanning 
direction of all the recording element rows is a multiple 
of D, longer than M X D and shorter than N x M X D so 
that an image recording operation is executed by 
repeating movement of a recording medium by N x M x D 
in the sub scanning direction after finishing a recording 
operation by main recording scanning. 



£0 



101 



102 



o 



03 



4; 



O 1 



P 



AO 



is 

- i ICE 



Pig 



ft 



i 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAuraq5MDA41 4264395... 2004/12/29 



Searching PAJ 2/2 ^— v 

decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdLncipi.go jp/PA1 /resdt/detail/main/wAAAuraq5MDA41 4264395... 2004/1 2/29 



<19)B*B#!T/t (JP) 02) £k H 4$: |f ^ ^ (A) (10MHHHMI** 

#^2002-264395 
(P2002 -264395A) 
(43)&HB ^J«14^ 9 £18 8(2002.9.18) 



(51) IntQ. 7 
B 4 1 J 2/51 
2/01 



F I 

B4 1J 3/10 
3/04 



T-7n-r(^#) 
10 IE 2C056 
101Z 2C062 



(21)ttUg#^ 


«$H2001-69391(P2001-69391) 


(71)tHEA 


000005094 










(22)ffiKH 


JfrSl3*P 3 n 12 H (2001 . 3. 12) 




j£KfBSKilS=:Tm5# 1^ 








4t# IE 








;**^>&5&#rfigtEB1060#ifi HScX 
























3?«Jftt>&-6&^*aBB1060S% 03tx 














(74)ftHA 


100074631 








#«± JE5BB (*1«) 











(54) [3W3©£fW 



(57) i&m 

19 ^S^IrI t- N x M x D &» * 1* •& C * £flg y & LTI 



■3 



✓4F 

102 



103 



C D 

e 



101 



DO 

#1 



#2 



C 2 

e 



Jo 



dO 



o 
o 



o 
o 
o 
Q 



o 
o 
o 
o 



d 2 



n 1 



TT 



(2) 



2002-264395 



[IS#JS1 1 mMMlKS-^-CEft^? K£±j£fi* 
lRll=fBIS^S*!T-3TiE^Jitt:l=«ttlClH»^fTLV C 
©IBS jEfi&KiitliHiEii&f** ± j£2:fr|S) £ tt£-f -5 84 

«9IEIBS'N-y KM:. ffi««)IEg^*l!)3£S*|SilzE5lJ 

Lfen-aftaattKMaEMt?ai£ff;t.. «iri2=&ia 

i=fci+su^raisi:iasiR ; ?-5ij©5ijaa>ei:?s«)«fc a i= 
KiH^^^tganESLfcei^^^y. io©e& 

iES-r*ii*a3i!i^s*i^<Draiii<©tea-e*y. 
ra&i<fc y . i offlB««w«B«» o»t 

HIH£©»,fcy*S<fc*«fc3(=KBLfcC*£f#»£ 

r«0*E»gs. 

j£fi*lRia>fHfii<h ©flfr -5 d <!: S^fti f 

gs. 

-ro^iiitsiM l fe ana *£<DmxraN3 

ftttoH«Efteir3 e*«&-r«mkEttt*. 

KM. ffittSt^yiJtteroE&^Si^S^fRiroiSSI 

[SJ3ji3S5] R#Si2*fcM:3l=*}l*-c. EEE»^v 
KM:. VLWm^-mCiUXdi^mM^- *«ffil3fea*'eil=** u 

bebsb. 

[is*^6] is*3®2*f=ii3i=fc^-c. necftA 9 

KM:. EBBTOUnaBBBaEBB^lzoit-c. fc-S 

ft&£-*-*EBEBBS. 
mmmimttitan 

[O O 0 1 ] 

[%HOS-f HBEBSBKH 

[O O 0 2] 

[«£*«>&»] 2/ 'J 7 ;uEfl%SCO>EttE«tta& L 



14. MaraflHcfrftOEEXT-SBaiLfeEft^v K 
££S2:*flf::3£fiLTfH&«fclc?5M*l~EB£?TlV 
iEB&tt £ Sd^fi^lSl ic^B * H±r C ©?&«;<7>E«I£ M 

y sr c t iz j: y ebsm^otkb ssbjs * # * t <*> -e 

fc£„ C1CT?. EBSBfiKfclt&ISi&rafil* Dt L. 
l oroEB^JilrtcDEBSg^a^N. 1 ooKB^-;/ 
Krt 1= fc It -5 EBB7-9UR * M i: f -5 . 
[0003] ffi*©Eg-\7Kl*. BUHffBBlc&rtS 
ilBMffi D I-** L T M x D i: Jfe & Hffi-C N iOSgi? 

BRTB N «tEft«T-9U M J: U * l*ft£ £ ft ? T & 7 
h'J^X^l'^iOiBg^'-/ KTJfcy. MfiJITCCDEBSii 

< * •& <fc 5 CSl SfifcBdii: o Tl**. 
[0 0 0 4] @1 11*, M=4 0>il^<Dft3fe©fg^'v;/ 
Kl 1 0(DE&^(OEg*«*Uri>S. wOIH&'n 
?Kl 1 Ol*. Ifl^g^Gll-4 D0>IHPg-I?N<l<DEBS& 
?m ^ELfcEBSt^fiJl 1 2£@l3£g;fria)ICD-3 

or e. l x 4 ?>js l f=«it t * o r t>-s. 

[0005] wO.fc-SfclEB'"^ Kl 1 O^ifflLTv 
y7/UESt*5£l::<fc-3-CEii£fT-5i§£. 01 21=*-* 
«fc?'Sl lsl©E©^:gl-«t-3T-C^-SN<ia)E«^* 
Wr&Eg3H L 5>JM5lJlzJ:&^ftL5-1'> (L = Nx 
M) <D«tt<DESili«SOi:fegLfcL7-r>(DE«iS 

S^-V>. E&^ry Kl 1 0(DES*gftJ=telt-5iSSro 
SE»*Efi^-y Kl 1 OiOSg^l 1 1 0)»ttJEciftt 

*£«dai=«fcy. E«ia«so, s i oo-pjs^s^b^i 
[0006] >^o>si^sH© 1 o-ea&SEet 

^fl>^1SO/<^^4rCD«SHl 4IC«iS-ri>. NHfl) 
E«* ; f-*ELfcE»**WT?M:. Olz-p 

y. trottii. ai 4ic^-r^5i=. ikaflMhfcy* 
gtsg^jy^ai 1 ic^-r«fc 3 ic^^rsae^t/ kho 

£8tfiET-5±:. Hi 5 (a) IZ^-T.fc^'SEgt'Sy . 
zotzm^v Kl 1 Olz«ti,|Eg^groSgSP©®I^S* 
fRKDES^mi*. 0 1 5 (b) <D£o\zte&. 1 @(0E 
®^SIc33lt«»IH©iiI«<©4gS»li. 01 6l=^-r«fcdl= 
*y. -ttOte*. 01 2l=fclt*fiJaa-S0 1 iCjKf 

«*sp<de&0«i*. 01 7i=*r«fc5i^«y. ^*sp 

ICJ3LN-C/h*0 K-y HC«t«>iii«I2&A<m+L.T L* 

[0 0 0 7] c©.t5'5:*>yT;uESt**l^*©/<> 
f-f>ifSI4fcft<t5fcftl:. 01 3ic*-r«t5 
l=. Rft^iB6tf©EglfiS O, S 1 0>lg£Mff£- 
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— A— <5 ^«(DHifi^#* ^FBttl-ra?l# LTIES 
j£g£*flV #©iBHtfII«S 1 (D*— ^ v^fl«Elc 
fcl^TttUlHlOSa^jtS (iB^®«!) S0T-H3l#Lfc 

«fcy, hi 9i=sF-r«fc-5K. ffigui«so, sira<o/< 

[O O 0 8] 

imWtf&SiL*? ttSIS] l^Lft*<&tE*<D;fr 

fey. -e<o»y£itiH^iiSA<«TL-cu*a. 
[ooo9] *f§i3<ogMi*, E^JSS*«T*-a-ric 

GftBMka>/<>7<r LI- < < -t Z> z t A<"C# 

[0 O 1 o] 

l«tt:i=?iM*i=fi2ii£mv croia^^fi^icitriHis®!® 

»*±^*lRli:iSS-r*I!l3£2*(Rl(^l!)*-e-. Z0> 

a* xscus y s-r c t j: y is&jK»^<oii{siB»^ 

Lfcli3-<08l3g<O*ta*J©KtMS^J£«SiL. ItrE^SH 
SiSfi^JiJI*. l5»Jg+<DH3tS*|Sj©ra(i*<EpeiSfllS 
1^33 It SU*raB3 £ IHSIfe^JiJOPJaroa t ft* «fc 5 fc 
SiiEiiSi^tgaraKg L.fc«JtA^ & ft y . l o<DEIi 

^fijo)i5«m ; ?-<Da* t i2&ig^5ij©a«fc y * t^sE© 

ssi^j<oiijj£S^isi©*B**ffi*fj&<, iB«rrsiiisSia>gi]j£ 
s^iRirorajicofsa-cfcy. i ^ross&^fijrtcDBs 

-rSIHe^<0g!l^S^lRl(0P^PB«t ytK. 1 OflJSB 

-rssEnai^ roii^s^i5i<oran<!:©ej: y tgoss 

* 3 l-Kg Lfc Z t £¥i8Lt?&o 
[0 0 1 1] f IT, COIBS'N^ K*S^S*IrII~^ 
SLTES^fTlV 1 Hiroi5S^lcJ:SlBS»T© 
ffiS8U*£H^fi*lRJI=NxMxDfc-|f&&*te. 

£ts y s-r z t i=«t y ®«iH® £?t ? . 

[0 0 1 2] 

[001 3] ant i (onjfiro^siroiuft 

!BSS@l=fel+*i2^v K10 1 ©laitSt^E^Jflt/S 



[ooi 4] ^romaiESsai*. H£SftAi=e«ft 

•Kl= 33 1+ SU^PaPS D |=» L X M x D £ ft SMBST? N 

5ua>*&ft y\ iB®m^aN*<K»sg^5ijaM«fc y 01* 

«tyg<. NxMxDJ:yfi<ft|,J:5l=ESLfcEg 

Ki o i £±^s:fcia]icj£gL-creji£m\ is 

<0Ei!^Sl::«fc<5E«i*tTa>8L Se®«K«:*ii|^*lRl 
|:NxMxDSI+»B*t. =:<D£}tS*lS]^<DSHS^ 
2i:Iilj£S*lRl^<0IE^«:a)»Sl*li y jg-T C t l=«fc 

y hj»e«1£*t 5 a&s. 

[0 0 1 5] C©SUfi<0©ffi|z33t^TI*. Eft-Nf K1 
O 1 (OE&SH^J 1 O 3(0aM=4-Cj5-3-C, £EliS5t 
^5IJ 1 O 3 1=1*. NflttEftftT 1 O 2 £Hj£S^lS}|Z 

4DOp B iPi-es5ij*#Taitr^i.„ -t-Lr. €-fBsm 

^ 5U 1 O 3 0>mfc&1Sfa<D-f tlB.lt. d_0=19D, 
d_1=13D, d_2 = 6DtfcS. 

[0 0 16] C<D«fc?ftE@^f Ki 0 1 ^fflLvf-lf-& 
(01 0<DEIij££l=33lfSfBti£fi<D/<*->l*. 0 2 

(a) lc33lt-i)E«iS«SO©«fc?|Z7S4. -C-LT. Z 
<DiE»3feSS0<D#roiEJij£S<0/ EitJKt* 
A<NxMxD8Bt5«31?. 02 (a) l=33(+-SEf§H 
«S 1 <7>«fc5ICfty, C<DE£lHfeSO, SI* 

Ste-St. 02 (b) lc33l+SEii0»SO + S 1 lei* 

-rj=3i=> /<-^v^®artT7ES^ssot?i2& 
sftftt^'f >*i5©^si A<«s-rs. 
020 (a) iz*-r«fc5i-, ^teem^JoMssat©^ 
< fife<os»«t y * k v h T?0«iae*fTo t 
usaii^r-t,. i2fi^2roffiSs<DHjts:5iR]OTiEti*£ 
*i*. 02 o (b) iz*-r«fc5tfty. 1 sioes^i 

l=33lt«>lHS0«!O)«SSPii. 0 2 1 ©J:5l=ft-5o -to 
01 2l:33lt*a-SO 1 l^r«»8P<0SBSli 
mt. 02 2lz*-TJ:5l=fty, IHfiSScoeT^d 
■•5 s — 5««>Pa3l#«a3S (/Of^^M) $fr*?-T 

[0 0 1 7] 031*. C©<fc?ft0«|H»*HS-r«.® 
•fi2^Ml-33lti>S!IffllSgro^P^f 0t?fc*. C<73 
ISS£0^fillc33lt*iii«!SEStSSIi. 0«filSSS3O 
0 <t, ^iJ>$I>V>3 10t. 8ft/U;l/3 2 0S 

[0 0 1 8] 1M1S§3 0 01*. CPU30U, 
?D^7AROM302t, #-8fU /F»|ffll0K3 O 3 
<t« >-r>y^'j3 04t. X>5?> I /F*liai0B3 
0 5 */^X 3 O 6 X>mt$i Lfc««T?fc.5. 

[O 0 1 9] gf^/<^U3 2 Ol*. I/F321^L 
TCPU 3 O 1 Cfifilti. 

[0 0 2 0] ^'J >$tx>i?>3 1 OI*» 04(Z5F-r«fc 
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5\z % iss^^k^p^^4oi (umm*m\tmi <r> 

E«^v K1 o 1 (w^-T«fc5fcS5iJ) S*VK402lc 

^oT^s^(Rj^^lELriegi«{*4 o 3 iz** lt« 

4 0 3 &±fe&*fatm&1'&mfe : &l3falz&Wl£l£. 
d <B£ jfeg* l*]^<7>E§i:62 £ SO j£^ft^<DESi«{* 

[0021] es^ K101 1*. mmm^izmmhA 

x D T? NStDE&ift^* SB L/r [^-<7>*8it £ J#OM*iJ<D 

&y. M?ij(DESm^J»rcosij^3t^ri^(7>ffl»ffij|i 

D(DfS»-eMxD«kyg<NxMxDj:yS<JS:§ 

[0 0 2 2] Z<^||JS(7)^®lZjbMt^E&^^ K?P7 
^40111 £j£^;frft^(0Eti^£E^«<*4 0 3 

M©jg3 11SI/F31 2^LTI>v> I /F 
^0»3O5fzR^-r^ o 
[0 0 2 3] @ftMl^§3 O OCD^ I /FM80B 
303I*. I /F307^Lt, *XhttW«HM^ 

[0 0 2 4] !i{S«l31gm3 0 Ott. @5|Z^-TJ:5 
lz % >-T»^'J 30 4-tfCI @0)l2g^ft'IBgt 5 

Z<&IIHfcffi3SgS3 0 0f*. ^l/F*JfflJ0»3 
0 3£#LT££;KT<&iil«^--$£. fc-f. 

* y 3 o 4 ±a>«rESti/< ^ o 

o&m^y ? r o -NtDSfi^y-r^ 

o (OiSf-^a)^^ ^ 7 M«# O'vOjExS 

[00 25] @i Iw^-T^^f-. Eft^^Ki 

0 1 lzfcMf^l!l^g75lRia)E^^Ji 0 3F B ^(Dr^i 

*<*£^E&*^J^bC_O f C_1, C_M- 

I^L-C. nf@0)l£gSWJ$C_ntU Umm=F 

i$d_n (d__0, d_1, — d_M— 2) 
d__nli. JaT(D^T-S^1±-2>o 

[0026] d n = a n xMxD+b n xD 

Z. CTr. a n O < a n < N, a n > a n + 

1 ti£&m»V&V. b__n|ZOt%r(*. 0<b„n< 



Mtfc&sa-efcy. *ES*^"Jc_niz^-r^a__ 

ntb_nlt, te<DEfi3t^iJ<Z>fc(D£^Cffi£££w 
<blifcl\, b_n(COl\TI*. 1J*LtT?M-lJa 

TO)»T<DS»^b__nCOipItL)!)Mza-CI*^^o 
[0 0 2 7] #J*_l£. ISllZfcUT. M=4, N=1 
6, d_0 = 1 9D, d_1 =1 3D, d__2 = SD t 
T^k. a_ni:b_nlt JilT<D<*: o \zi£& 0 
d_0 = 19D, a_0 = 4. b__0 = 3 
d„1=13D, a_1 =3. b_1=1 
d_2 = 6D, a_2 = 1. b_2 = 2 

&3l^lJC_nl::M&®«T-*l*. IBgI?#N-1 
flO^N-a^n^ U g*I/^> ^ 7««# O CD 

><ow&T~z\t&&&7F:'rm&7-* t LT3iy. # 

Efiffe^Jlz** LT^ft N ^ «< XBiSfi^r— * £2£* 0 
E$iift^yc_M- 1 izotxTli. laSST^J^lSSl 
fOSNt m £ N7 4>mTOW&'r—Z £ gff/ W ^ 
r^#0jbNt»2l^o C(Dct:5(z. SG^iF-riUS-x- 

{Sx--*£i£y. n" ft L ^ >#<DIiI«x- * £ v -<> 

[00 2 8] gtDOL^-f VOIftf-' £<7>^-f:>/W 
^T^HE#O^0)eM^^TL^Ii. 

(0gMS7^^^7Sa#O^b7^>/b77 

?'J^i>^>3 10Oi>y> 

ho 

[0029] :^t\ i ^(DliS^ 

Mift .TT — «$r £ g<i/ < ^ ^ r m& #1fl).L7< >(D® 

sm/^^^7li«#i-v<D^-^(DS(i^T^^ 

SftiSTIi. Sm/<^^7f@^#i <D5^<DE«*^?iJ 
C_n(z2l^iijfife'T-^fi. E®*T#N-1 Wfrk>N 
-a_n7^>tU By Oa_n XDHHStt— ^ 

SfiA^^r^#oo>^— =? vztw*<Dm& 
7^-^*21 y. «-E^m^Jiz^Lx^ttN^-r>cDii 

«^-^S3l*o EliSSi^JC_M--i fzoiNTI*. E 

-^SSi^777®«#1^bS^ 
^#1^<De^l«i^*^TLtc^tt. S<IA^7«I 
i^#OI*. SfiA^^7-^#2)b<il«7 f — ^OS<i3b< 
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fly < v ? t H«co IS r <d m ffe t — $ a> *f >/ < v v 7 ft 

[0030] Zf l J >^X>i/>3 1 01*. x-SaHlRT 
tl£l^ffi*D*gltB*£<fc* U«fliJSg®3 0 0l~*tL 

[003 i J US*&SS@3 o oi*. :7'j>*x>i;> 
3 i o^&a>Btt7— z oskmwmz&^x 

y7&&#OfrP>m&T—*<D&xk£frl\ ^«J>5»x 
>v>3 1 Of*. SttttofcMHr— i SMzS^T. IB 
ft"^ K^P ^401 IB ft 

&{*4 0 3|c**LTiii«SBft (IBft^fi) £ffdo 10 
0>Eftj£»»T8L EWI#4 0 3«Bftl»Bli:Nx 

MxD^i^^. Eft^? K?D^*40 

j£§ * lis^cD^ fsi n^ijir eft j» * ff o o 
[0032] eft£Sa>Ka>eftX?a>GftftfEa«^ 

IHft^ ^K101*, m 9 ic^r <fc a £IBftfSt^-<DEg 
fl)B8^y Hi oiciK-f cfc^fclBftfit^IBgfl) 
ISft^V K(D«fc5rc. ±£«:&R)<DEftft?G>Sil*<Jl 

Eft^vKi 0 4 1*. GttSST-i o s$±m&l5ftlz& 
«>l:j|l+tl«LTE8*?»l 0 6*flWtLfcE«^ 
•yKtfcU, Bl0|cWE*^7hM0 7tt, EftX 
T-1 0 8t*jfe**lttlcr6L-C5?yify (MHO 

[0 0 3 3] C*L?>(D. ■•7-*ti>Stt«n, K3ISB 

[0034] @6lt d*lt,(Difif^a)^-f s>^-v — 
hSiLtt^, B6fz^-r^:5lC L7^>OISf 

— *a>e2Ut&sii* iaft^-> k^p?* 4 o i <7>i 00) 
Bft*»=»-«rtnnj: y tfii*B*nT?itTT« 
-rs„ L5-r ^oftft^— *o>ft«ftaif=K-r*B»nB* 
1 1 % fi^siz^-rs^rast 2. Ei^^K?P7 

£40 1 (01 H0)Eftj6*l=»-r*I*BI* t 3. IBft^ 
^ K?py»4 0 1 *<Eft3£S*fr3rai«a>B#fa* t 4 

t 1<t3+t4 
t2<t3+t4 

[0035] H7i*. zo>mm<oi&Miz&iiz>g:m'*v 

:7 7«*a>aM*33RU 081*. ?<f >/<?7 7ftJ«G> 
«ft*3*LTl**. 
[0036] 7-<>A777«ait N7-f>*1O0) 
UTM^P^^lz^lfTWS-r^o SflA^r 



0. Eftft*MC_l 0)^— ^P ^^l £1^ 

5*5 rzEftftTMCOftftlzttM-r 

[oo3 7] «Eftflm*iaBft7-*i*. Kft3tT*'J 
c_m- 1 <Dt><D&Lfti*2'oo>&m'*v'?7mmztitc 

* o iziea6**t-&Ee*^jc — n ©h«7— * o> 5 

M/<?77lMx*6a6WMf-JrH:, a 

__n^-<>#£fcy. sii/^77fnix'+i»6a6 
^-<>£o^>r>£-f jaTa>at-s**i^o 

R_nO=L— ( a_n x M+ b_n) —1 
J: oT. Eft«^C_n<Dftm»B©E»»*l::#-r 
-SHft-^— $CD^>r >R__nmli. KIT(D J: 5 IZ%:Z> 0 
R n m = R n 0 + M x m 

CCt\ R_nmCDfit*<. L «fc y < 4ofc«ftlfc 
R_nm- LO>fiSS^E/^-y^T^iax + 1 LT3 

i ^-<>^oN^-<>»a>iij«^-73*sm^ 

Efife^Jowft-e&SMEfToctic^oT. sftA 
v z> 7 7 «j*^g>7— * &i£9ikm 

[003 8] Eft««fi3&<H|glZ36:o/=a^tt. Eft« 
{*OMiJ^fi*fSj-(7)»lfta ^ d / h wik-eMVP * fr 5 -f 
x3J«*H^rE»tfT5. ca>Jg^0)Eft 

NxMxD-D/H 

__m (y_0, y_1 f -y_H-1) ^"T^i:. y_ 
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